The retention of abnormal type I procollagen and correlated expression of HSP 47 in fibroblasts from a patient with lethal osteogenesis imperfecta.
Various mutations of genes encoding type I procollagen chains have been linked to osteogenesis imperfecta (OI). The mutations yield abnormal procollagen molecules that fold improperly. HSP 47, a stress-inducible protein localized to the endoplasmic reticulum (ER) of collagen-producing cells, may participate in collagen processing as a procollagen-specific molecular chaperone. The intracellular transport of abnormal procollagen molecules and the expression of HSP 47 have been studied in fibroblasts from a patient with OI. Normal and OI fibroblasts cultured with or without ascorbate were analysed by immunofluorescent double labelling with monoclonal antibodies to C-propeptide of type I procollagen and HSP 47, as observed by confocal microscopy. Procollagen and HSP 47 were also quantified by immunoprecipitation of normal and OI fibroblasts radiolabelled with 35S-methionine. By confocal microscopy, procollagen molecules were retained in the ER of both fibroblast types cultured in the absence of ascorbate, and were co-localized with HSP 47. In normal fibroblasts, 2 h after the addition of ascorbate, most of the procollagen had disappeared from the cells, while in OI fibroblasts, abnormal procollagen molecules and HSP 47 were still retained in the ER. By immunoprecipitation, procollagen was negligible in normal fibroblasts cultured with ascorbate; much larger amounts of procollagen were immunoprecipitated from OI fibroblasts despite ascorbate. Increased HSP 47 in OI fibroblasts was demonstrated by immunoprecipitation with a specific monoclonal antibody. These results suggest the increase in HSP 47 in the ER of OI fibroblasts is related to its collagen-specific chaperone function.